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@ Composite nonwoven fabric for surgical uses. 



w A composite nonwoven fabric (1) for use in dispos- 
able surgical items such as surgical gowns, surgical 
drapes and the like, comprising at least two melt-blown 
hydrophobic plies of microfine fibers (2, 3) of a fiber 
diameter of up to about 10 microns and at least one non- 
woven cover ply (4). The nonwoven cover ply may be an 
apertured film, a spunbonded ply or an air laid, wet laid 
or carded ply of fibers preferably of staple length or 
longer and, of particular importance to surgical items, 
should be characterized by surface stability. When a 

<*~ single cover ply is employed, the exposed melt-blown ply 
should be surface stabilized to improve Its resistance to 
- abrasion and pilling. When additional strength is required, 
the fabric may include a strength pty of hydrophobic 
ID spunbonded, air laid, wet laid or carded fibers. 
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JS!>0*7 TTi HOHWOV1SH FABniC FOR SURGICAL USES 



The invention relates to a composite nonwoven fabric 
and more ourticularly to such a fabric which is character- 
j2 ed bv unique relationships between air permeability ana 
resistance to liquid and bacteria strikethrough . 

The composite nonwoven fabric of the present invention 
has many applications, and, in fact, may be used wherever 
its unique liquid or bacteria strikethrough resistance/air 
payability relationships would.be advantageous. For 
example, the fabric could be used in the manufacture of 
laboratory coats, artist's smocks, hospital scrub clothes, 
rain wear or the like. As used herein and in the claims, 
the phrases "liquid strikethrough" and "bacteria strike- 
through" refer respectively to the passage of liquid or 
bacteria from one surface of the fabric, through the 
15 fabric, to the other surface of the fabric. 

While not intended to be so limited, the composite 
nonwoven fabric of the present invention will be described 
primarily in terms of its application to surgical items 
such as surgical gowns, surgical drapes and the like. 
The choice to so describe the composite nonwoven fabric 
ha-, been iciade. for two reasons. First of all, the fabrac 
of the- present invention lend* itself particularly well 
to r.urgical a PP l ic* U ons . and secondly, the requirements 
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tor ore 9--* . 

.trino*.* ".an tbo.« for other of febrtc , 

Prior art woikero have ^'t— 

• 1 „ov n -= surqical aropes ana the Ulc. •. 
for use in f^,^ 9 physical pretties vbich 

The rc are a ^« ^ . / hose proper ties include; 

are sought for sucu xa« rns „ H - 0 >- the like), 

essentially no particulate ^"V"^ 
. n aV ,r-sion or pilling, high liquid 

essentially no * ^ stri!ie through 

strikethrough resistance, big resistance , 
resistance, adequate strength ^ ^ J DO f hold 

surface conductivity (i.e. a presence 

„ k „ OB which would be dangerous in tne pi 

Exemplary prior art fabrics are taught in L... 
3.037.995 in the name of aohn G. Floden issue 
v. v 9/ 1974 and U.S. Patent 4,041,20J 

-^"L art wooers have 

>,»,- of these physical properties with a hign 
a number of these P > (whether 

of success, hlst °"""* * s ' ble surgical items) has 
intended for reusable or se ^ica! . 

not b een developed ^ been ne cessary 

properties simultaneously " ^ ' ueen some at 

to aim for the best 1C ^H. *» P " t ' 

least of these properties. This 1. 

„<= , kMB oroporties tend to *.ork. 
0 because some of these prop- 
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eacsh ofkr. A c;.ood c::aiv.p3c of this: is air 
P erjvo«'b*Jity on the one hand and liquid strilcethrouc-h 
rocir.lvnco on the other. Prior art workers have devi^d 
nonwov-n iaaV.er.ia3s such as a fla*hspun polyolefin material 
(as tuMoht in U.S. Patent 3,169,899 in the name of Walter 
10 Steubcr* issued February 16, 1965) for disposable surgical 
gownr. and -drapes, and tightly woven waterproofed pima 
cotter, fabrics for reusable surgical gowns and drapes. 
While those* materials demonstrate good liquid strikethrough 
resist a (in the neighborhood of from 600 to lOOO milli- 
15 meters o£ H 2 0) , they demonstrate relatively low air 

permeability (i.e. below about 25 mm 3 /sec-mm at 12.7mm 
H 2 0 ci< f fercntial pressure). 

Other nonwoven fabrics have been developed for use 
in disposable surgical gowns and drapes. One such 
20 fabric comprises three or four tissue plies reinforced 
with a nylon or cotton scrim. A fabric comprising a 
spunbonded web saturated with a suitable binder such as 
an acrylic latex and located between soft, absorbent 
tissue facing layers is taught in U.S. Patent 4,113,911 
25 issued September 12 , 1978 in the names of Larry L. 
Lafitte and James B. Camden. Yet another example 
comprises hydraulically entangled polyester and wood 
pulp tissue webs, as described in U.S. Patent 3,485,706 
in the name of Franklin J. Evans, issued December 23, 
30 19 69. These last mentioned nonwovens demonstrate air 
permeabilities ranging from about 50 to about 500 mm / 
sec-nun 2 at 12.7 mm H 2 0 differential pressure. They also 
demonstrate liquid strikethrough values of 250 mm of 
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The Present invention is Circled to a ccuoob* tc . ^ 
« f-,Wc hwinc a liquid sUrikethrougb resistance/ 

.i.««n.]«n far suaerior to any nxU^a. 
air permeability rea.a««..-i«r - . 

to known. The oo»po 0 ite nonwoven fabric simultaneously 
demonstrates an air permeability in. excess of 2 
100 >.V>ec-» 2 and preferably in excss B of ISO m„, /sec -» 
lt 12.7 - B-0 differential prendre and a liquid . 
strikothrougn resistance veil in excess of 2S0 mm ox H.,0, 
as will- be shown hereinafter, m addition the nonwoven, 
comoosite fabric of the present invention is capable o£ 
resisting liquid strikethrough when subjected to pressure 
between two opposed surfaces far better than even those 
surgical fabrics which demonstrate higher liquid column 
strikethrough resistances. This is also true "hen the 
fabric is subjected to such opposed pressure repeatedly. 
This property is significant since most pressures to Which 
surgical fabrics are subjected in the operating room are 
of the opposed type, as for example the sleeve of a 
surgical gown when the surgeon leans his forearm against 
the patient or some other object. 

Bacteria strikethrough resistance is the primary 
purpose of a surgical gown or drape . Heretofore it has 
been generally accepted that the liquid column strike- 
through resistance of a surgical fabric is a measure of 
its bacteria strikethrough resistance, since liquids 
are the primary carriers of bacteria. This, however, 
does not take into account other possible modes or 
bacteria transmission and the fact that most pressures 
to which surgical fabrics are subjected in the operating 
room are of the opposed type. The composite nonwoven 
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.o^n< in vent. ion . c ,. re( j dxrectiy 

fabric of — • H rrP istance, v^.c - 

« . . •> r r '• A 1,1 curl 3 *-' 1 *. 

describe t ly a uniQ^ *x* ? 

tf v.hibits not only _ latio nr.hip. t»ut also 

invention ,-pc.istance reiatJ reS i S t- 

. tt -5- etlirougn i^ 1 " st r iUethrougn resi 

liquid BtJ.3-«- -.tv /bacteria stn 

:rr;;,io^p as ^ is sufficie , t iv ~* 

xn-a^ion. the fabrxc x ^ 
«. recistant. for surgical us ^ ^^ve, w 

* *o b" ^ etardant wni ch are essentially 

treated to b- i A sur faces vtiicn .,. sion or 

' iie d. *» fabr " hi9hl v resis«nt to ab.asxo 

,;rie discharge, hign - be free 

free of particle nx . colore d so as to b 

=,nd aPP=°P rxat Y ^ degr ee c. = iU 

raillxng and apy *- „ rh ^ v es a hig~ - 

P i-he fabric ^cn-- , nan d. 

of glare. ^ e , udin g quietness ana good 
Tike character xnc thvESTION ... 

11 SSmS^-^rrr^T^ « a composite 

T he present ^' enti °" * no t so Ml*-' 
„ fabric which, although surgical 
nonwoven f abrl in ais posabie 

.^T^, cuitea 3IOJ - . a i drapes ano 

partxcux.rly su su rgxcal drap ven 

^ cuch as surgical g« composite 
items sucn a embodiment, trie 

lik e. I- i ts simpleS ™ hydrophobic P^ eS ° _ 
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Heroine <ibers. ^ the fa hri= is 

tne fabric and, particular ly ^ ^racter^ed by 

in surgical items, shou abras ion and 

fox us e in surg iesis tance to «*5- the 

surface ,tabr^ty. ^ is employe* • 

pilling. ply should be -Un- 

exposed nucrof inc « 
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n ,. Q t ,i,)-yn)OH ai- » c-y^boncl^ 
improve xU. r ^ ^ a pex uu.c ^ bl6ri<as 

Tbe cover ooiypW len6 ' * a c an air 

WCD "V «r a discontinuous — o£ staple length 

laid. vet. 3.a 3 .d or celX ulose < sUw polyester.. 

ru^rs mace ±- T^nlvP^oPV 1 
or longer fx*-* (sucn as polir ^ be 

~« synthetic laattx tissue w«» 111 * 

rayon, thereof. 

or nylon) or ^xt mention 

* the present 

uS6d ' ' v, a sic embodiment o^ it is 

previa* « _ ^ ape itu..ea , 
viebs or identical or for t . 
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ielCC alVcon^n— a^eUla* depend 

mU st be at ^ast ^ wo sU ch P ftr 

There may be m aC hieved xf « 

' ; little advantage wxll purober of 

gene ral, ixtt about 4 5 £actorS as 

of such Fix- ae? end upon ^ 

m icrofine fiber pi „, ieS . the basis * 

' of the cover plies. cQSt . 

f ^e xnicrofine fiber plx« lf tne 

uni f omvity of ^ eIttoodiro ents -»^ icien t strength- 
xn both ox ^ invoart su-~ 

to the fabric t _ s put , an ^ 

to which tne tVie i(1 Dii 

the use to incorporated in 

, strength ply be . , e „ n y one of Ch" 

1 stie»y comprise •» r-;v,cr \rfebs»- 

a strength pW giscontinuous l**" 



7 



0006264 



. . , ;,. ,-o,V. t- »yfi^, l *,.-ic in n.turc and r.u.y . ' 

• - {n ,.,...^rp w**h auoropriate bonding 

-. • « »«- vill lie described hero:inof ter . - 
oi the fabric pJics, <*s \.iu. i.- . 

the two or more microfme 
Tn both urc odiBcsii.^ , ^««- *- 

^. P fr-My the entire fabric structure, 

\ - * ™. 'mirimalJY bonded to assure achieve- 
should be uiibonoed ci rni.xmaaj.} 

. - vnt-'cria strikethrough 

menu oP. the unique liqu.xo and baucuc 
re.cistuhce/ air permeability relationships of the 
fabric To this end, the plies of the fabric are 
nrc> , r -, Hy -joined only at the edges of the fabric 
prc.c^ bli j dr ape or other structure 

or at the seams of the gown, crap- 

<■ , ^ Tn instances where additional 
made of the fabric In instances, ^ _ a<= ._ 

'fining of the plies is desirable, spot bonding, as is 

J ° 9 • ^ e ,U be alloyed. Bonding way be 

W f»-si known in the art, — , f , 

accomplished by the use of an. ™" at * >°f 
prc.f3r.bly a hydrophobic bonding agent. Heat bonding 

nay also be employed. 

pP I r 1 nPCr RTPTIOK OF T HE DRAWINGS 

Figure 1 is a semi-diagranunatic , fragmentary, 
cross sectional view of one embodiment of the fabric of 

the present invention. # 

Figure 2 is a fragmentary cross sectional v.ew of 

on exemplary apcrturod film. „„,.„,.■„• cross 

Figure 3 is a semi-diagramraatic , fragmentary , cross 

sectional view of the embodiment of Figure 1 provided 
with an internal strength ply- 

Figure 4 is a semi-diagrammatic, f 
cross sectional view of another embodiment of 
, of the present invention provided with two cover pl.es. 
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. , ,.*jc, firugraent^y, ca:o:ss / 

Figoro b is a £ Figure 4, 

sectiewl v ie « of a _..br. ^ laycrs . 

• -. • u^t-H three micxof j-j"*- ' 
but provxdcu with t... o£ jiaianc 

Fxgurc 6 xs -9 ^ both edge 

of the present xnvenUon illu 

* point bonumg . 

bonding and patta-nee * similar to 

Figure € --; 1 i 1 ;:7 r t a ;: 9 entary plnn vie, similar to 

Figure 8 xs o fr.g u , uo ^ pattern bondxng. 

Figure 6 and illustxatxng * 1SC °^ to . 

Figure 9 is a ^^ l ^:^ t «n bonding. 

Figur e 10 - ele ^ ^ t 

surgical gown made of tene r~ 

invention. of an exei , plarv surgical 

Figure 11 xs a plan invention, 
r^/^ of the fsbrxc of the pre 

0 tion is " 1USt " ted cr ^ s F1 sect IonL view. The e.bodi^nt 

o£ Figure 1, " be understood that the 

three-ply structure. It kness for purposes 

plies have been exaggerated xn tux 

!5 of clarity. com prxse a nonwoven web o£ 

Fixes 2 and 3 hiving .. Eiber dian-eter 

mi crofine hydrop .obxc fxbers up t£) aboat 

of up to about 10 , a „ d 3 may b e nC lt-blown 

. 4 mcrons. For ex^ple, plxcs - - ed 
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i-U'-i .-r.=i_: rrjtia-ttPViSm: X'lBE*:: by Vnn A. Wcnte, 

a r n-. t -r i-« -r. JITTWSTft:. EMGlWKhtRIHC CHWUSTR*. August. 
lS>nG. VoUvae /.», »o. 8 (pp. 1342-1346). While, the 
K1 „ 1 ,. r) '„™n material i«*y be nylon, polyester, or any 
polv^x or ^ly«r blend capable of being melt-blown, 
a melt.-blowr, polypropylene web is preferred. Each 
of plies 2 and 3 could comprise 2 or more layers or 
zones of different welt- blown polymers. Plies 2 and 
3 c-d. should have a basis weight of at least about 
3 0 g/m 2 and preferably a basis weight of from about 
15 o/rn 2 to about 30 g/m 2 , and a density of up to . 
about 0.15 g/cc and preferably up to about 0.1 g/cc. 
Plies 2 and 3 may or may not be identical. 

The embodiment ofVFigure 1 has a cover ply 4. As 
will be evident hereinafter, selection of the; cover 
ply 4 should be made in accordance with the proper- 
ties required of &e surface of the fabric, depending 
upon the intended u>»' of the fabric. For purposes 
of this invention/the cover ply 4 should be air 
permeable and:- when intended for use in surgical drapes 
or gowns, should be characterized by essentially no 
lint discharge and high resistance to abrasion and 
pilling. The cover ply should be treatable either 
during its manufacture or thereafter so as to have 
good surface conductivity and to be flame retardant. 
if required. It should be capable of being colored 
in such a fashion as to be. free of .glare. 

The cover ply 4 may, for example, constitute an 
apertured film of the type described in U.S. Patent 
3,929,135 in the name of Hugh Ansley Thompson and 
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* yno.,867 i" the 

»~ °^r^s — the -^ r5cs , each , 

vxth its base in t therein- ^ Tbe 

* and its apex remo^ Figure 2- 

thereof and x illoS trated at a in 

of this type is 3 X of ca pi3 lax 3 - 65 

fl • s^own having a plur-lxty taperS 

fi l* 5 xs shown forroed therein . ^ 

4-he form of cones emanates xn an oi 

* inwardly and ternu-n about 
upwardly and ^ naS a thinness of 1 

The fil» 6 prefer abll formation oi 

^™it .05 mm betore flexible, 
.01 m* to * bout be any appropriate 

e t The fxlw roa y T . c eiri bossable. *« e 

cones 6. A whic h is eiuDo lene or 

. • inoervious . h aS poiyetnyi 

Uqoxo xnpcr therroop iastxc . sucn 

is prereraoxy 

the like. *.4.v, e type 3 ust Q- escr:Lbe - 

Apertured fil» of the tyP ^ surglC al 

' ! « a preferred cover ply ape rtured 

constitutes a pr of r£aSoriS . The _ c . 

^^P-^ - ^ b %Tel - fiX, - 
Tis ^i'on resistant and , in 

.and can be easily ana re adily be 

opaque and colors. I* can adaing an 

a range of non gl tive either by 

rendered eleCt tne polymer prxor an 

^nti-static agent to completed fxim 

^ bv treating the «? f can 
formation, or by ^ in the art. 

o^t 4-he apertureu 
and 3,989,867 the 
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: v n;» ? Kx ... >^ the se circumstances xi 

br.ncir.'.'-.:, ^ tne orie nted as to 

• i.v - • *• vhe cones C 

i» P^"" d **V ^r .b.orptiv. o£ 

t„« ta»n,Uv to««rd the a.~> when the 

rVie present 

the stio^ture. m -n H cover ply 4 c f 

apertured film *« V2S ss pr « f «red that the 

thc .^cuu. ot r ^ i ; £ 1 ; h / fa ; ric surface, i.- away 
CO— «*— °T, This orientation of the apertured 
from plies 2 ana 3. Th stri xethrough resisf- 

£il m P--" ^J^n resistance of the fabric . 
aI ,ce ana U«i»xd •«***^, 0 . o£ apertured fU» « 
Thus , „hen the enter ,=r ^ z to collect 

su b}ectcc1 to a liquid, the q ^ ^ 

b etween the cones -- ^^ cQnes 6 ten a to crush, 
pressure by opposed surfaces rtur es 7. 

partially or compl "'J^te a spunbonded 

The cover Ply * - r also ^ J4 g/n 2 . wnen 

„eb having a basis weight of P 

a sp unbo»ded «b is used •^"^^ « fil-nt 
constitute a continuous ^ la T The spun bondea 

di ameter cf up to about 4 0 „ polymer blend 

serial may be made from any P J£ ^ rayon , 

capable of being spunbonded . t ded polymers 

5 polyester, nylon are naturally, 

such as polyester, - as ravo n are 

hy aro P hobic. «hen it is desired 

naturally hydrophxl.c an may or m ay be 

that cover ply * be an ^ knoun lB the art. 

30 treated to be **™%^ L J , u o or more layers of 
The spunbonded web may corap 
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Dolv.^fS ot * ./*"-'• , h^-t-ir menu- . 

difr(! '- e " t P vabs are by virtue, of 

Since spunbonri^ xw, v;cibs , they arc 

facturing proc«*. 7—;- , cMnt u ,-.a li^ «««•• 
naturally .*ro»9. ■ bra 'T"y 'color- and can be treated 
Such webs can be appropw. -IV ^ rctal -aant i£ retired 
to b o surface conductive »» of nonwov en webs of 

The com Pi* 4 TO achieve a good 

ais continuous fibers »* ""'^ perlM ability and. low 
b alance of abrasion ' ^ £ibe rs be of sub- 

Xint discharge it is ««""*^. r (i . e . about 10 - or 
stantially staple iength or lo « ^ ^ ^ air Xaxd or 

„ore) . such web, may, ~ 1 (such as cotton) .rayon 

carded webs of cellulose riber e , pol yester 

.•^-^ synthetic fibers such — P " c , u <ilo« « 
fibers, ,. s or layers or 

or nylon frbers, or m^-ures, . 

rayon and synthetic fibers. pUes per£o rm 

. Kn ile such ^-f" £tr ; ng t han spunbonded 

n thev are generally ± fiber pli© s 

well, they * alsc ontinuous fib-r P 

cover plies. *g" n - tn to about 34 g/» • 

, should have a basis *«« °* *, Mly colored and can 

Ihese piles can also be ^ a flame retard- 

be treated with an J. art . . 

ant agent, as is veil *~» ^ ^ „ icroI ine fiber 
In t he embodiment °* tea by . cover ply) • 

, 5 „iy 3 is exposed U-e. not P ^ „ sur face . 

Under these circumstances it iion resis tan=e. 

stabilize PIV 3 to I"*""" of W ell Known ways, 

Ih is can be accomplished in a n^ st£ , bili7 .atio 
as b y heat embossing the . • _ ^acting somewhat 
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uoi:R.ci.-:bility rclM-ionships . 

* vhe fabric of rigur* 1. a "hole , should bo . 
r.ur.rs.ci.ntJy strong to efficiently serve the purpose 
tor which it is 5. ntor.de d. If the fabric doer, not 
have sufficient st.rer.gth, it nay include at least 
enc additional internal strength ply. Figure 3 
illustrates n fabric la substantially identical to that 
of rigure 1 ami! like parts have been given like index 
numerals. The embodiment of Figure 3 differs from that 
of Ficure 1 in that it includes a strength ply 8. The 
strength ply 8 may constitute any one of the spunbonded, 
or discontinuous fiber webs described above with respect 
to cover ply 4, with the exception that it must be 
naturally hydrophobic or treated to be hydrophobic. 
The strength ply 8, is illustrated as being located 
between the microfine fiber plies 2 and 3. It may 
also be located between the nicrofine fiber ply 2 
and cover ply 4, so long as the strength ply 8 and 
cover ply 4 are of such nature that they will not 
interfere with the bonding of the fabric, as will be 

discussed hereinafter. 

Another fabric embodiment of the present invention 
is illustrated in Figure 4 and is generally indicated 
at 9. The fabric of Figure 4 comprises a pair of 
microfine fiber webs 10 and 11, identical to the webs 
2 and 3 described with respect to Figure 1, with the 
exception that neither is exposed arid thus requires no 
surface stabilization. The fabric 9 differs from the 
fabric 1 of Figure 1 primarily in that it is provided 
with a pair of cover plies 12 and 13. Cover ply 12 is 
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.„ lpB) . cover ply 4 of. Figure 1. Cover ply 13 

^!4„„»i ™-k i)ly. The cover plies l* 
constitutes m aaSitowl wr-i.p-y. 

and 13 «ay be -do o« any of th, 

^th respect to cover ply 4 of Figure 1 incluo.no 
aperturea fill, the spunbonded webs and the dis- 
continuous fiber webs M ti«< above. Cover -pl«- 
an a 13 may be identical, or they may be 

xn order to achieve the unique air peroeabiliti/ 
liquia and bacteria strikethrouc* resistance 
relationships of the fabric of the present invention. 
it is necessary that the fabric conta U « least two 
mi crofine fiber plies of the type descried ^ s 
been determined, for example, that two . 
plies demonstrate greater liquid strifcethrough lesist 
a „ce than a singie microf ine fiber ply having an 
equivalent basis weight. The fabric may contain more 
t „an two such plies as is illustrated in Figure S 
Pigure 5 shows a fabric 9a similar to the fabric 9 of 
figure 4 and again lik. parts have been given ^ "f" 
numerals. The fabric 9a of Figure 5 differs from the 
fabric 9 of Figure 4 only in that a third 
fiber ply 14 is provided. The third microf ine fiber 
ply 14" may be identical or different from the plies 10 

„,„r„.,- as described with respect to 
and 11, in the same manner as aescno 

Dlies 2 and 3 of Figure 1. 

P The number of plies of microfine fibers provided 
in the fabric will depend upon a number of factors 
including the severity of the conditions P«"^ 
liqui d and bacteria striKethrough .to wh«,h tne f abric 
is subiectod, the basis weight and uniformity of the 
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* r the or.c or ^ '" ' 
. . . - ibe ° ' n(3 that vhcn the . 

v ,\ r-vv: 1 _.. T.t i ... ,^ 0 x:c than 

^ - a oa^ ^•" t ° ,e ^t oreat ana «xH 

o ,,,, t by a dA,ftjnX ;„ rd characteristics £fnB9 s 

o - •- - n^* u lack 

incl^^y '' r ^" ,. Q , reS 4 and 5, at 

an* o£ the fabrics of M ^ ( if • 

ln cither ot h p iy ma* * satne 

— one — - a ; s C re , 5 th pxy «, p.- 

xec^ca. sue* ^ e^ribed^ ^ ^ ^ be 
a , stren?-^ ld be hvdro?h e sC long 

strength pl> fa the f „brxc str structure- 

; taa ^yv;here *^*\ t he bo*<^ ot * descr ihed, 
10C not interfere ureS thus far be 

it does no i fabric s truc se should 

in a 11 of , the entire s-r 

lt has been — ion- 

, m » w .«* ^j^.. - tbis :^ t w a - the ea r 

o£ the fabric »» ^ o£ a st ired to 

° oI the fabric or >» nain \ £ting " SpeCt 

v, fabric. ad sliP oing or shifti^ term 

thE t the P^i es {rOW mav be empl°V ea - 

„, prevent the p wjnaing "ay " claims is 

" to each other. sP- b ^ „ the ontinuo us 

-spot bonding « »~ oS continuous « g _ or 

Jtenao* to be rnc^ ^ ^ ^„t ^ ^ art . 

pattern bon*i« , . » # Bll " 
venations tnei 
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r.cfercr.a« xs b a) , y ox tn«. 

P , nt invention (whxcli ...-Y * ePt araly 
of the prcr,Lno ...» turougn 5) is 9 

, .-. _ viaui:o:s 1 a " u . , _^ ■> „ The 

illustrate - — - c^nernlly indicated 

further illustrated a ge a in rows 10. 

, •. nnint bonds 18 arraag ^tive "chevron 

individual poxnt d d in a deco.atxve 

r ow» 19. ""iL to rig-* 6 and lx*« 

pattern. Fi**. 7 - ^* nuneral .. Figure J 

parts have been gxven Ixk. ^ . llustrate s ranoonv 
aif tars from Figure b xn xn rnn aomly 

located on Jie * fl Figure o J* . 

~- ^~ randomly s**cd. * -» like index 

or nay no- — having been gxven 

to ri,ure e witn an ev.e.plar. ^ of 

nlOT «als. Figure 8 -" us " a The bo nds 19a axe 

ai scontinuous pattern ^ ^ 6 . but ^selves 

similar to th. rows 19 o than B 

.ntute continuous bona J. _ iaure 9 (ag*i n 

r,riorstood that strxpes w tion . It wxll 

25 understoo m _ hine or cross dxre^x vax ious 

including the machxn c0irib masons of these 

f urther be understood th ^ 

types of bonding cou Id als in ^ -rt 
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. .11 ii.Y i'- reduced 
J .-.i u'.wiv: - '• • . . x ,v»«n ayiTvvopa.ial.ci.. -J 

... ...v. the bo);<l« ^ cignxt;- 

r „, ^ of th. — U ;^' bactctia s t rihethrou,h 

.vci::*: - o««ct on it, ^"^^aps. Both U.. ^ 

„*xr«.-./»* ^l" 1 ;^ -int. Une or .trip- «- 

X* «* «» "' ai ;rr=co mP li Sh ^ in a »*»<~* ° £ 

18. X9* 19b be achieved by various «ell 

w , y „ ror th ■» ~» b « „ ltI aso»ic veldxng. 

kn ow„ of heat are heat bondablc 

A11 c , £ tl , e pli .. heret ° f °" are wae up of 50, « «• 

viU, the exception of webs^h xch ^ „. cov er ,lx... 

h.»* ending n-ay be ^ vlth .ueh «■*»• uh. 

plastic «M ~1* "J or more rayon fiber 

sara e is. of course, true o. a * unaersto oa that »«* * 

e*-r-rath plv. However, it via ,- acent a 50% or more 

sci«.ng^ r*- located ad;jacent «• 

i-k should not ce j-^ used- 

strength plj 51 bonding is to &c u 

rayo „ fiber cove ^ KMplish th e edge bond. « 

It is also P° SSlblE une or stri? e bonds 18. 1— 
ana x7 and/or the poxnt. Ixn appropriatc 
19 a and 19b through the use * aiophob ic bonding 

tocophobia bonding agent ^ and tn eir «ses 

^-c- are numerous, - eaui J the most 

agents arc na ^ example, tne n 

arc well known in the a . acrylic latexes, 

com-only used bonding .g-n-- ^ vinyl aceta te 

.ty«no but.di.no copoly-r^ ylene . 
copolymers « * *f ^U I" will inco, ? prate all of 
The edese bonds 16 ' m ould be true at a seam » 
• , Kr. olios. The same would bu 
0 the ievbrre plico. 
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a ctruci-.nro made of Uvs fabric. The iudividu;;3 r.pot, 
line or stripe bonds IS, ICa, 10a and 19h may be made 
after assGznh.1y of the fabric so as to join all oil the: 
plies or they may be used to join only selected on?;s 
of the fabric plies prior to fin^l assembly of the 
fabric. For example in the structures of Figures 1 and 
3 through 5 such spot, line or stripe bonds can be used 
to join at least one outer ply to its adjacent inner ply. 
Two or more inner plies can also be bonded together. 
Various plies can be bonded by different bonding agents 
in different bonding patterns. Overall fabric bonding 
can also be used ixx con junction with individual layer 
bonding. 

As will be pointed out hereinafter, the fabrics 

of the present invention (as illustrated in- Figures 1 

and 3 through 5) demonstrate excellent air permeability 

3 2 

well in excess of 100 nun /sec -ran and preferably in excess 
of 150 mm 3 /sec-mm 2 at 12.7 mm II 2 0 differential pressure and 
at the same time a liquid column strikethrough resistance 
well in excess of 250 mm H 2 0 and a bacteria strikethrough 
resistance in excess of 20 kilonewtons per square meter, 
as will be described hereinafter. The precise reason 
or reasons for the high liquid. and bacteria strikethrough 
resistance characteristics of the fabric of the present 
invention are not fully known. V7ithout wishing to 
be bound by theory, it is believed that there are 
several factors contributing "to these properties of 

# • 

the fabrics. First of all, the at least two interior 
microfine fiber plies are not readily penetrated by liquid 
by virtue of their physical construction. In addition, 
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have <>. te«' ucn ° v.e'ii^» inCj -lease 

Y ^ ><4S * before t> c ^ ol . e ssure 

ly «.% m-» ^ ere r^ne fit> ert " 0 fiber 

,fev •. r-oics o j v 'tween a i«* nvdro- 

phobic c WQ ad 3 B c ^ an d ips 

OC , t so believed tn. err .*atoxl>-W con . 

xt ^istancs/ 111 1 cover P^- 1 

t , achieved «ben one ^ type de o£ ^ jabriC 

a»er eured -a on tM exterior _ tur ed 

„ indicated •*» the «« eS „ colWP»«- 

*s to coXlect be cones ten opposed 

«° as , r addition. tn pressure W " 

^ Ply ' l"ic is subjected to P cloSxn9 th 

the tabr lC 1 or coropie been i° u " 

-«o.. <* uS Pal " It has a ddi«° aally coveI plies. 
30 ln tbe cones- 1* , ltk t*o «* cones 

t Ut ^en tbe th e or^**'^ ^e center 

25 «\v a s3-r»gJ- e orient^ - tn £ the 

wh en only a hov)e ver , ■ outwa rdiy o£ 

. . v^c-r e.ven^ » _ eS face 

ln eit^ er e t t the cones 

oH a v*ay -^ at -; He use of 

in c is P^«« ied - n deterged tbat tbe 
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> not material^ *<•>■ 

abEori^n- m ,; ir iV.othiough ic-i 

or «,o «* 

,c t «i«'c» of. «>« *^ to it vouW be desirable 

to pI ov* an ~ an atE o*ent plV 
bonded r.yo» PlV) • o£ a garment *u* 
may be provide* on £uch a ply would «* 
is advent «- «-«r s ^ tenfl to absorb _ 
0 „ly !« comfortable, but 
- perspiration. ore se»t .invention are char- 
ge fabrics o£ the pre inclusive of 

acterizca by excellent f lexibU ity . and 

drape, feel. c °" £0nMl " Itt'on, fnese fabrics are 
, con.px-esaibixxcy.J-n ^^le or rattle 

qui et. t rn: r st X ;rior art non«=ven surreal 

fabrics- pre sent invention afford a 

The fabrics of the P r which they may be 

, 0 U ni,ue versatility ^ retirements of the 

na de up to ,eet the *"£ C For an exemplary 

use for vnich ^^ a ; e v ;; satilit y, reference is 
illustration of this versa icaX surgical 

r/i^e 10 «h n u^vTo. z *~ — ' -r. 

25 gown generally i provided v.itn 

. peeves 21 and 22 «»ioh nay ^ ^ panel 

ana 24. respectively- ^ * ^ portion of 

2S which is ^"^^Xnd partially around his sides 
th o surgeon and to extend P ^ ^ intcndc<a to 

rear panel* 
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tl ^,.,o l,:V.i:^ vbe to belt and tx« 

. ^ recent invent.cn lend 
The fables oi V «?his x« 

,c f . ir sutfi aargxcal g- liUc character- 

well to use. xr. s. clo th-lxW 

onlv because o>- * it , a nti-gl<-» re 

i-t'.cr. and tVK >r su.- < b ut also because 

\- • r-t«rdant propei-tie-, bac teria 
and fJ.«™« rtX itv/liquxd ana .« 

. „ ,ir purwer.bxi x w/ fact. 
thG\r unique axr pt- ^i a tior.shxps . xhe i 

„v vecistance relate contribute 

the fabrics axe c.xr. r fabrics hxgn 

.-v to the surgeon s co. QtriX ethrough xs or. 

cxeatilf to liquid 

• , an ce to bacteria ana x and the 

resistance v ^ patie nt s 

„- t- importance to do- 
surgeon's safety. y of an y one of 

Th . gown may be made r The .xterxot . 

above described ^^^o^* as ,ell - 
su ,face of - . e~n ^ ^ ^ectricaUV con- 
being appropriately c ^ whicn the g 

The Plies of the s ieeve seams ^ 

ductive. ine f 4- r , ae ther only at sx« 

-, be bonded togetn tt£av . eS join the 

is made may be ^ sleeves 3 . 

an d 29,. — S J ° a ;; 3 3 V7ere the front P^ 1 o£ 
gown, seams .2 and « peripheral edg 

„ 0 is 26 and 27 and at fabrxc xs 

bacl; Panels « nal bo-», o* above 

deemed Qw&^ 

* Xt is to I "' , : e us onM . oE «W fabric 

• „own 20 fro* various one- ^ 
• Ut9 ^r 1 '! of th. Prosen, invention 
, n emboo waen — 
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the »*ed:: ot that particular go-.- a part. For exai.i?J.e ( 
the si sever 21 and 72 of the go*™ constitute portions 
of the ejevm most- likely to be subjected to opposed 
pr.u.ur, and therefore arc act likely to suffer from ■. 
liquid and bacteria strikethrouyh. They also 
constitute the only part of th« gown which normally 
has direct contact with the surgeon's skin since 
most scrub clothes ore short sleeved. As a result, 
in an exemplary preferred embodiment, the sleeves may 
be made of a composite nonwoven fabric comprising 
an outer cover ply of aperture* film (with its cones 
extending outwardly of the fabric) , three wicrof ine 
fiber plies and an inner cover ply to lend strength 
to the fabric and to be comfortable against the 
surgeon's skin. Such a comfort ply can comprise a 
spunbonded or a discontinuous fiber web of rayon. 
Such webs are naturally hydrophilic and thus would 
be absorbent. If desired, they could be treated to 

be hydrophobic. 

The next, most critical portion of the gown is the 
front panel 25 and, in particular, the upper portion 
of that panel defined by the surgeon's neck, shoulders 
and waist. An exemplary front panel would comprise 
an apertured film outer cover ply, two hydrophobic 
microfine fiber plies and an inner cover ply 
either of apertured film or in the form of a comfort 
ply of the type described above. 

The back panels 2G and 27, while they should be 
comfortable and air permeable arc- far les« likely 
30 to be subjected to liquids or bacteria. As a consegueno 



?.3 0006264 



- • ■ 

, n ,r. * 1: <j could b, u t of any appro- " 

b:,,,v pu..w - « example, be- made 

l " " , . ,i, ftTt1 y comprising an aperturod film ""tor 

uv . o, - trr-- * suitably B t«bili*od 

v .lv and a single ir.xcroj.xne xiuu px> 

. , -,- of Lh e tyoe described could be m&ae 

" ui J n-i-ure of the operation to 

.... of forties tailored to the m.vure o- 
1 r - Kor c-^C the number of plies and 

by th . .u^icl gov,, by vi.t»S-of th. nature of the 
operation to be performed. _ 

riaure 11 illustrates an exemplary surreal 
torn.. The drape has * main portion 35 provided vith 
. fenestration 36 at the site of the surgery 
conned to the -in body portion 35 at seams 3/ ana 
38 there may be additional panels 39 and 40 adapted 
to cover the sides of the patient and extend down- 
wardly over the edges of the operating table. 

• ~i s^Y-ane "*4 TT>av be made up or 
Acain the surgical drape may *j 

Again . A , m ^ s of the present invention, 

any of the fabric embodiments of tne P 
■J fabric plies may be joined together only along 
seams 37 and 38 and along the peripheral edges 
of the drape. The plies may be additionally bonded 
as described above, if desired. Hhil. th. drape 34 

a ,,<-t-K an uDoer or outer cover ply 
may be provided with an upper or 

selected fro* any of the above taught cover plies 
K hich are hydrophobic in nature, in many 
it is desirable to have an absorbent upper cover ply 
»o control fluid run-off. To this end, an exemplary 

..<„„ of the drape 34 comprises an upper cover 

0 construction of tne aru^e 
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lv of 5 ^»bon;V,o rayon ov * ^ 
1 ..«■.<-.«■ v -i'-on ° r — , _ r o veS"- Ci 

ixber- . suc v t ur. po*ii" . d 

c ^ore hydrophobic ...a-x ■ - stabilia ea to 

with tv:o o- is SUL _*cu 

the bottoranost one of w \ TllUSf the «i*-P* 
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the bottom reS 5stance. , , <n 

i»prove .iri^ar to thcit 

have a con^«et ■ 

t .-,w vith an inne* 

Figure 1* . 1se be prov^xea va- 

Th e drape cou.a a_.o urefl £ilm cover 

cover PIV. a. for example ~ . ^ constit ute 
a comfort ply 1 

patient is «,e.tb.^z^. ^ £abI ic' S 

P « i. also possible . .c ^ ape ^ in much 

auction in respect - ^/ra 

lil-ely to be subjected to 1 them nay 

40 are ^> ana since large could 
o . )00 sed surface- <- table, thei 

° ^"ll extend b.l« ^ ;fX no few« nydrophobic 
be made u P of ^ ^ pK uo, 

m icrofine fiber pi". 

35 o£ the drape- and gowns are , « 

Selected areas of dr-^ of patche s lof 

25 „„„,llv reinforced »/ « , s us ed 

conventionally roateri-1 a 

£il», fil» l^ inateS °* . wbich are adhesively 
to ^ d » Pe " ch Id to U,c drape or .own 

. af£ i*ed or otherwise , 
so Such patche. may »^ ^ the prt ,,ent inve-^on. 
30 g owns made of the fabr.c 
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VJ h fin •••f-^ — •• «hoi., av-« o£ LV - 1 

r-..v 5l - c o.r th* ps cr--»c -•>• _ v :~,<* the equivalent 

Al " " -, r ~d to uniquely/— 

may b-v nor.- aj — >— . _ s nn artt !itional ^toxxal. 

0 r .,,5-, a P^ch -without 

or cost, to V. 

t t:cv r^ v ,.yy.-„_ unique 
— ; to determine -nc 

Th . test Proce^ ^ fabrics of the 

properties of the c«^-- . w , reBU 3ts 

preser.L-inver.tiou ana to or., tolXM t 
-.A in the exaapler. bexow .re 
10 Proved m u s^^TajruSl hicb 

£^---i-r-— T , hfe ^tarial for which 
A 50 .C determined is teste* in 

tensile strengen to ^ ^ cell 

an mst.on Table Moo el I* <n , tial juW spr.cir.c, of 



„ tr ., ncje 4.4-2-.- , . n a crosshead speed of 

*n ft rr is used together wr^h a repo rted 
50. S nur. is ten sile strength is r i 

'< n»-i oer minuce. , jr a high 

jO.o jv-i e"- oer meter. 

as t e,sile to br«* » new.cn. . 

-i ^ s c- desired. 

20 ~ ^c^TT determined asms a" 

Tear strength — .„,. ho a D-142*. with 

■ „ Tester and ASTM Test ..e-noo 
Tearing ic-ter conditioned at -=Z. ' 

th. exception the sanple is ^ The 

ana . native hu.id.ty of 5° ^ eesite d. 

25 value is ported in 

Sample o- *<tioned at 23+ 3 c 

. M r.*- G - bciny conditions _ 
evaluated d-c. wid i tv for a minxwur-t of 

and 50+ 2* re,«aixfe f . irc ulcr son* 
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«.a sot » r.J.tiv. - ; . - r BMplo iB 

12 hour, prior to ^7;*^,, BCr oen which »»rro»na 

, md removed on a 
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. o.ncl o3 - . 
;»,^" •!'-' , P^ < ' , ,, thE po<5<v-:l-r.,-- ...,...y, c .l 

only W u,c - . ........ n P iv,io>r-'i - ,c ^ ,.;,, : i 0 ^ d ' 
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, « vhe ux« 1 ;- > .. ltfiagtf , _ the 

1Tat i ::,,ea n,t >* " V ix.« compile xicjxdxt, , 

the uTK-iuvee mot eriai bav>i»V picture 

P " r ■ , Mit* v;onlo equal tn 
oi vent .«£ of 

a*-** -ru -^ Btal in size a- v.oulc 

t.be ^«-^- JI . a ~ follows- 

drape xs **- 

■vV*^ C?. 

J if 



vt. ot^sBstisaS^ * ""ruction 

percen , Drape = £^T=*r.P- 



20 



Correction Factor ^ 



Factor 
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4 
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.*t drape value xs 
» low percent at v TEST 

pex-meabxlity net hod D-737, 

The test for ax- P H TeS t Bctn 

r Hrics conforms to the testcd lS 

nonwoven ^ abrlCS fchat the water xal 
vi th the exceptxon 
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., . ; ue VjV.l'.'.jAi- ty 

cor,.,.-"-- - , wuvs vr»<- . i . iUlra , :: t«-- V* 

air pc^^b,,,^ - at l2.7**'-»2 0 

second pex v-1 — 

test i* a 

-«i-io P ;ce - i5U silent nowoven 

for aeteriraivxnd ■■ ttBte8 a repel ion 

^ r at vhich water penet onft v<li .n 

vfater ^ _ coecif^- 1 -mature. 

• r->terial at a *P fe <- • er , PC itied tempo'- < iVU 

fabric ma ten fabric at a sped" or ~i C ally 

vitl , ri *«r ,..*« £ive ir , divi duaX 

consists o. at ^ 

to SOnrn by J"- ap pi:opxi«- teij tub « 

Each tfcsv sp-- a introduced m to 

o £ f„e rr pe ; secona ;r::<:oii<1 . 

at a filing rat- o£ v ,a tei 1 , d to 

increase o. • nonuov en £abrxc .. 

Both the ,-oter a..e. t» ^ „ £ v!atcr pane ^ 

, o r vihen trie r ead toi- 

en»cinven, tne c ,._„jfi column st.i 

fsanple sp-ci VJ _^ er . The laq^ 3 -" c f the 

. n «,,oterss oC v;a..er. average- 
in null— tc s aTnp3e is— n valuC 

. Ptanre value tor *•« sample- * n J 

resistai"- .., enS for. that 

value, of the b spe^"» 

is closed. . r . TUBO UCH„^SJ^^r^ ccd on a 

H^- 1 -^--^-^ i !| Tlc^ to be tested xs pl*c 
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c.};-. ;; :.;\; ';;..f.:r; \:hi.: h l^fT: vtr-s-r-jCLrO v»jvh a plastic - V 

* * 

soy bi.oih, (\;ivL;'i^.j»^t^ v.oih :*'.*rr«M:i--; j^-rcc. :;cc :so , is' 
p.1 *»ec:."i <.o< i-op o- jion^cr;:;.:* fitbric. A weighL with 

;s ] ir;o o' knmvii cr.vosr.-^.cv.v'.i.'.-il artjo is gonLly placed . 
on the kolh on the fabric s>-;:\ip3 e such that the broth 
wtil.r. Vho entirfc boLtosu. surface of the weight. Jvfter 10 
if.inat t:^ the fabr; w;-u:plc end the weight are removed and 
the plar-Ue film is cultured with a KODAC plate. The 
KODAC plotc is incubated for from 24 to 4 3 hours. A 
bright or^nae-rco mucoid growth indicates Serratia inarcesceiiS 
strike-through. Any other growth can be interpreted as 
stray contair.ir.ation, some of which is expected since 
the 5w:;.iplo£ tested are non-sterile. A positive control 
of the trypticasc soy broth should be run with each set 
of samples to insure viability of the broth* The test is 
repeated with different weights until strike through 
occurs. The test is reported as the maximum pressure 
(kilonowtons/ia - ") at which no Serratia marcescens occurred. 
7\gain a high value is desired. 

WET AB: LA SIQI-i RESISTANCE TEST 

Samples of fabric to be tested are cut into 150mm x 
lSOrcm sonar es with a 12.7mn diameter hole cut in the center. 
Each sample is placed in a weighing bottle and dried 
in an oven at 110 n C for 2 hours. The temperature and 
drying time nay be adjusted for different types of 
fabrics. After removing the samples from the oven, they, 
are placed in a dessicator and are allowed to cool to 
room temperature (approximately 1 hour) - 

The samples tire then weighed -to the* hearest 0.0001 
oram. Each sample? is then placed on a Taber abraser- 
Research Hod el and the weight is set to a 125 gram load 
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.- ■* ... . *• 

i *. * . * * ». * «. • ' J 
■i 1 »*• ■ *• • . , 

, v;;V * ' .... av:'» 1,1 -I 

<>»« - r - ...., ole t. axe Mic 

aV: 0 t- 1,Au SacVi oa*.pl c 1 an oven ^- • 

clin^^ ^ completely * a accorcUno ^ , 

^ is c(-.— „ t .c;r^E LlQ^ 10 . 

r^t^ 5 " 5 * pesisE^ 25 ^ 
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— ^ cut into ««« eS bo ;; 1 cut m 

to ^ tested are cu ^^^^ hoX pap< 

novoiv 1-° • circ^ o. ^ d .ar,et h 

t'ne center- < ablc ) ^ of a ^ *y on 

n0a °\;^er over t^c ^ oC?: v:ncel, ^ , cubic c 

the B loco of ^ * X< ' ^e.B^P 18 ' in £ror. 

V^ C) cVyC n v;atr^ ^ - S v:5tcbc.1 on ^ pa 
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imuc.M.;ucj ,:tr.ti:efchrci>sh. If ?»o »Ltifci>t*.u-oi.cih i' -vitld. 
the .il.r.-::-.cx- if. x on for 5 mora cycled and t.!,e s^V, is 
el,,,-:,- ognin. Vhio J.. re»w<;oi «.»ti\ i.fcrlfccthroayh 5s. 
noted or unt..l *f)0 cyclr.r; w.t r«.-ch«.d. Vhrec replicator, 
are avc^ge-d ur.5 the result r ted is the nunbei of 
eye:?. ."5. reached before f -.fcril: ei:hr o\: oh ocevrs. A high 
result ir. desired. 

EXV-1PT..ES 

The following is a scries of example:* us described 
below. Each example was tested for basis weight, a J* 
permeability, liquid column strikethrouyh, bacteria 
stirkeihrough, drape, Elnendoxf tear, tensile 
strength, abrasion resistance and repeated pressure 
liquid strihethrough. The results of these tests are 
set forth in Tables I, II and III. 

EXAMPLE I 

A three ply composite, nonwoven fabric was made 
utilising blue apertured polyethylene film as generally 
described in the above mentioned U.S. Patent 3,929,135. 
The apertured film had an initial film thickness before 
aperturing of a 03 nun. Two microfine fibers webs were 
used. These webs were melt blown polypropylene with 
an average fiber diameter of about 3 microns, a basis 
weight of about 15.5 g/m 2 and an initial density of 

about 0.08 g/cc. 

A cover ply of the apertured film, oriented with 
the cones extending away from the fabric structure, and 
one web of polypropylene microfine fibers were laid 
together without bonding. A second microfine fiber 
layer was heat embossed to stabilize its surface 
against abrasion, using a broken linen pattern roll 
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^ atlWU ^ "* b • , after surl^e 

stabile ^ ^ K ,, ?lS lax* o.i ending, 
jaicro**"* -~ fiber vefi 

* four PIY. tbe fabric of ^ ^icn. 

identic^ to spU T>boncle.a P v 5hing ton, 

which - a four th Ply °- 1 o£ canvas, ^ 

exception ^ • ■ cor^ ° . n the two 

„-,aar <-ho n The s pur*° n veiq ht of a bo 

a as a strengti. i ionS used to 

■ s«* E V 6 The precox „ere el-M- ^ oS 

the ° ut " M * tem p«a«« oi 
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(b) <i y:o5;. -, !»r:>pv:i ruxcxnt j ?ibc-.r ws-b ia~,d-:- by 
r-.-o.lKC 'c:> Corx-i'Ucr., ;iii:orcl, New Jcx.'i-sy w ••^r^ 

1'...- "J.v-Sy.-.o'o" nr^ I. .".vino - W-i» wci&M. of: 15 g/»a , 

r.n .-.vc:r<, 9 c fiber di^tc* of 3.2 Micron:: and a density of 
0.0V 9/cc. 

(c) a rayon coLdcid web so J d by Irviug Textile* 
? ,. 0 fl«ctr. ( Inc. of Atcj !««>*, Pennir.ylvania, unfler mark 
"Context" and having a b:-.sis weight of 17 g/m . 

(d) an acrylic l-:tex e^3.5ion sold by the Celanese 
Corporation oZ Kow \'orh, New York, under the mark "Celca 

Cri.1 10G4 5". 

h 50% solid solution of acrylic la tax was 
hand sprayed onto a Microfine fiber web at about 1 to 
2 grains solidr;/m 2 application rate. Blue aperturod 
film, with its cones extending away from the xnicrofine 
fiber web was adhered thereto by passing the film and 
the microfine fiber web through a set of nip rolls 
undf.r less than 45 newtons/m pressure. The adhesive was 
air dried. In similar fashion a rayon carded web was 
adhered to another microfine fiber web. These two- 
ply laminates were thereafter laid together with the 
microfine fiber webs adjacent each other. 

EXAMPLE V 

In this example the materials were identical to 
those described in Example IV. A two-ply laminate of 
an apertured film and a microfine fiber web was 
prepared as described, utilizing the acrylic latex 
emulsion. This two-ply laminate was laid together with 
two wore microfine fiber webs and a carded rayon web 
such that the three microfine fibar webs were adjacent 
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WHAT WE CLAIM IS : 

1. A composite nonvfoven fabric charact erised in that 
it comprises at least two hydrophobic plies of microfine 
fibers having a fiber diameter of up to IO microns, each 
of said microfine fiber plies having a basis weight of at 
5 least 10 g/m and an initial density of up to 0.15 g/cc, 
and at least one air permeable., nonwoven cover ply, said 
at least two microfine fiber plies and said at least 
one cover ply being bonded together at their peripheral 
edges , 

IO 2. A fabric according to Claim 1 wherein the microfine 

2 

fiber plies each have a basis weight of from 15 g/m to 

2 

about 30 g/m • 

3. A fabric according to either one of Claims 1 and 2 
including up to 5 of said microfine fiber plies. 
15 4. A fabric according to any one of Claims 1-3 wherein 
said at least two microfine fiber plies each comprise a 
melt-blown web made from at least one material chosen 
from the class consisting of nylon, polyester and 
polypropylene . 

2o 5* A fabric according to any one of Claims 1-4 wherein 
said at least one cover ply comprises a liquid impervious 
" film having a plurality of tapered capillaries formed 
therein. . 

6. A fabric according to any one of Claims 1-4 wherein 
25 said at least one cover ply comprises a spunbonded web 
made from at least one material chosen from the class 
consisting of rayon, polyester, polypropylene and nylon 

* 

and having a filament diameter of up to 40 microns and a 

2 

basis weight of up to 34 g/m . 
30 7. A fabric according to any one of Claims 1-4 wherein 
said at least one cover ply comprises a web of discontin- 
uous fibers of a length of at least lOznm and made from at 
least one material chosen from the class consisting of 
cellulose fibers, rayon, fibers, polyproplyene fibers. 



35 polyester fibers and nylon fibe'rs, said cover ply having 

2 

a basis weight of up to 34 g/m . 
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